fj 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



fi §! £1 S 
Application Number 



10-2003-0008629 



m m a m m 

Date of Application 



2003 a 028 11SJ 
FEB 11, 2003 



m m 

Applicant(s) 



£1 




SAMSUNG ELECTRONICS C®.. LT0. 



2003 



06 



25 



COMMISSIONE 




1020030008629 



^ 2003/6/26 



[SSI^S] 

SSI 

[§§!] 

[□£iej] 

[¥|X|] 



^^SSIAH 
2003.02.11 

A SEMICONDUCTOR DEVICE HAVING SELF-ALIGNED CONTACT HOLE 
AND FABRICATION METHOD THEREOF 

AT ^SIAI- 
1-1998-104271-3 

i <z> r~ 

9-1998-000642-5 
2000-054081-9 

KIM, HY0UNG SUB 
660101-1720917 
449-846 

gojAI ^Aie g^iaidl £!£hOFS^£)5ATOHI^ 

519-1401 
KR 

xii423E°j ^§oji °\m mm. M6o^°\ 
oh 21 » #si^Ah m m=?mL\Q. cuaiej 

(21) 

20 B 29,000 S! 

4 2 4,000 m 

0 2 0 2! 

15 m 589,000 2! 
622,000 SI 

1. fi^AH- SAH|AH(£S)_m 



24-1 



1020030008629 #^ 2003/6/26 

-I- ^^itvcf. ^ o]z]]o) <g<*vfl°l # 7 1 ti> £ ^ 7i^- #ofl <^r=&Kl wfl^l 

S}jl ^-71 ^tfi3\3_ <m^$) <#7] y>£^l 7]^: #6fl ^q-o] sH^l tifl^ 

^Cf. # 7 ] ^1 = ^ i^olA-ls. ^ a o V 7 ] TflolB ^H^-g- #i=. 71^ 

H ^Hjol ^lW. ^71 7>7l^l ^j*£r ^"71 #^>^^^4 o}-^^ #71 ^=5} 
O] ^lojA^^- ^Zj-^-O.^ ^^t}. #7] 7>7l ^ ^ #7l 711 °1H 

^l^l^i-l-^ ^ ^* 7>7l ^ 1 ^Uj ^511 o]A^ S^^lcf. 

£ 6 
[A^olol] 

^JEL^O] SflE], 7)1 OIH SflEl, ^^el-O] i3EflolA-l/7llolH ^1 °H , 7>7l ^ 1 7>7l 
^ i3fHo]Al. 
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3 1 <£-E*fi n ^^{A SEMICONDUCTOR DEVICE HAVING 

SELF-ALIGNED CONTACT HOLE AND FABRICATION METHOD THEREOF} 

#5L*fl ^ ^«J-*?H , ^1^7!]^ aV £ ^ 

^(DRAM)sf ^ #5131 7)<*^ll-<q ^^£7> ^7h^] rcj-e}- o^e^Hs] xfl^ 
-gr ^2:7l#l-ol *l^o_5. ^^SlJl 9X^. °1 ^ ^flS.^: ^7j#s.- 7l ^o. 
^1^1 *\}3z°\) 5fl°H ZL ^°}x]JL 

^•5-^1, ^"71 JI^H tiV£^ ^l^ofl ^^J. 7>]-7l^t 2Uj 7 |^ol ^e] A}-g- 

5)jSL ^-7] 7.>7l^l ^ 7l#-i- A>-g-^ ^1* ^*Kr ^EflS] 
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°1H 3fl€* ^^W. ^"71 $|2=eK] ifl^a] z^c. $1<=bK] ^ 7fl^ 

^7} flJ=sKl j^s. * #7] TflolB 2fl€^r <^l^°g °}i3S *}-§-*M #7) 
i^/ =efl°J- ^^1-^ ^JE^l 7)^ ^i^Ml ^H^^- 

I" ^H] ^ 3)2= 2^1 ^ TflolE ^UflolA^S.^. Jg-Alofl ^A^*Vcf. A o V 7 ) ^Ol 

H ^H^l-g- AV 7 ] ^t£s^ ^^vflofl ^S)^ £i B^l^E^ ELZ]}°) 
^Si, ^ <£t)K)*§ JELEfl°] f2t ^m^A)7)7) ^£4. ^*\* ^7} 

T^olH ^Sflol^o] M.O. a>7) S-^i H^^l^Ei^ Jl^^H ^^M 0 ) 

^^/ <3^*°1 *§^&v±. 

Aj-71 ^^tq^^ i^^/ ^eflo] ^ ti> £ ^7l^ ^^Hl *|<£ 

-f-*Vfe ^V7l^t S^^rtJ.. o| ^ofl, Aj. 7 i ?fl^ ^<£^ 3fl E Jt ^ ^71 $|;e. 

efo] ^HaI-so. ^. 7] 7>7l^^ ^*Rr -^°J<H1 ^ 2^x1*1- <*]^-g- ^-cf. 
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$U=i!j-°l z]-Z]-4 -§,oj*V ^-i- Z^r^. iEt V > ^- 7 1 ^0)3 ^Sflol^S.-^ ^-71 

^^Hl Si Hqfl^liE^ ^ o. 71 71 $1*H <^3~g- 

£ H J| ^t^o) ^Cf. 6j|^ t-^, ^71 TflojB z^o} ^o. ^^Al 71^ 

^-f^l, 3.^ H^l^E^ i^i/ ^Ellol <3<*£- ^-3*V * 5.3}-^ (ABRUPT 

IMPURITY PROFILE)* 7Wes # 7 1 H^l^^) tOs^^ ffleM M HOT 

CARRIER EFFECT, et al.H 7i*}^i=K o)6\] vls}^ _ ^ ^^0] a^o) ^.o. ^ 

7>Al7l^ ( ^71 ^ = B}9J ^HA^ ^ ^Al f 7 HH Aj- 7 ] ^7^^ 

^* ^"^m^. OH1 tt)-^, AJ-7) 711 olB ^lol^^o] 3,0} ^ 7> - Aj-71 7>7l^^ €• 

^ Ir^CSELF ALIGNED CONTACT FAIL)* ^efltVcf. #7l S.:i B^l^ <i) 

« ^ #7l 7>7l^^ jpj-g. ^^X\ 7 ] 7 ] 7 } o]^. 

^^r^^M. 7fl 6,159,806 :£(U.S PATENT No. 6 , 159 , 806 ) <H1 " °1 3*1^*1 i 
^11 °H #* ^7>Al7l^ (METHOD FOR INCREASING THE EFFECTIVE SPACER W IDTH) " 
ol5H=. tHI^-^S ^\+*i(H0RNG-NAN CHERNH £)*1] i^olA] 3--g- ^a^I^ wj-^ol 7 fl 

^71 nl^-s.^^ 6159806 JL«^1 4^-^, ol^Ji iiflo]^ ^o) ^ 7 }a1 7^ 
^-Sr #7] ay^l 7^ #ofl iflJjK INTERIOR) ^«£( 
PERIPHERAL) TlMB ^1-* #7) tIMb 3fl^#* ^ #7l *}JE*ll 

7l^ofl N- ^^#* *l^r*IH, ^71 7flo]H sflBi-i-^ €^«Hi TflolH i^l 

°Hlr* #71 711 olH ^*M*1*-fc ^ #7l tiVS^ll 71^011 ^l l *^^- 

* A o v 7l Tfl 1 -R-^l^M: £5r 7]% ^Hl S£efl7l^B« ^ 
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#71 711 o]h oflxl(EDGE)^l iL^^fe N+ 3 <^** ^ #7l N+ ^ 

°l£rl-£] #7l tiV^^l 7 l^-ofl ^<y*V *-6\} ^7} i£e|7lAE f ^7i*>l=f. #7l 
N+ ^ ^l-Sr ^ #7l »l5L^ 7l^ofl ^ 2 -fr^* #7l *fl 1 ^ A] 2 

#7l N+ ^ #71 7flo]B i^olAis.^ ^-71 ^ 

SM. ^71 *fl 1 -fr^^ Oj-g-^- ^-71 ^1 1 -fr*^ ^nVs #7l T^B 

sfl^-I- *>-¥-°fl ^ ^o] (EFFECTIVE CHANNEL LENGTH)* ^7}*}?}±r £_ 

H^uf, s&7) ^7) #7} 711 o]H 311 3X]^1^- #7] Tfl ol H 

1- ^ol zl^^ ^olH ^71 TflojE 3fl Hjs A j.ol S s£ 7 ] ^-^-i; Cl 

4-71, #71 ^-l»£r #71 TllojE jxfl^^ ^ttis. ^-ofl ^ o] E ^^fl o] f§ A^ J5r_o\] 

^^^Cf. #71 i^S}5.^ TIME ^Ejs.o] ^ x |.ol # ol tiKSl^l 

#7l Z}-ZM tfltb T^^l 7fl ^o] jl^c}-. 

[M^ol ol-J7 7> 7]^A 4*11 

o}^3-7>\ *}xr 7}^*\ ^Ml^r i| efl o] <$<**\}X] 7} 7} ^ ^ #<2l 
^ 7^0. ^^>7ll ?1B1-*>7H1 q^ffr 7>7l^^ €-^*^r SKE.^1 #*l-& ^1^" 
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<14> ^o] o]j*jL7.\ f;}^ 7 }<t^ -4*H^r € <H sfl o] ^^ofl^i ^>7]^t 

3 sb« ^^^1 ^Hl-^ ^ 5U^r ^>7l^^ aVJE^l^lSl aflat 

[^31 ^ 53 *)--§-] 

<15> ^V7] 7}^X\*} ^11- fl«H 7>7l^^ te^fl 

s\S. ti>£^l 71^: ^-ofl z|z| t§>^ 4^7^ ^J=e}-<y ^ ^j^SL SfM- 

51 7\}°)3. i^-*Vcf. ^71 tiV^^l 7}&^ ^ f^M^^l go^tj-. # 

71 #^^n>4 O^e^ ^-71 ^ sflEjf A>o}o^ ^ <^ ^ -&-^}^ T^l^ 

^^o] yfl^^Cf. AV7] 7>7l^l 7>7l^^ ^o}^}- 

<17> 4V7I tiKE*ll #7] 7>7l^l €"^4-21 aVtfl^ofl ^^1^ ^-71 ^JE&K1 sfl 

^ ^ ^71 #*H3<3^ A>°H1 7fl7fl5l ^5^1 ^H^^ d # 
7) ^^5^-0] ^H^S-^- A o V 7 j 7)]o] E ^uflol^Sf :§-<|^ f^n|o^ o] J7 > ^-y] 

#71 711 0] ^ 3£b. ^Cf. 

<18> £ g-igfi] 4^ ^Eflo^l ttJ-Si^ AJ-7I ti>i£^l >£ 7 1 ^ = e}-Ol ^^ol^-g- ^ 

^"71 ^^el-°l 3fl^# A>o]o 1 l i A o V 7 l TflolB ^3\)o}*] ^ ^-7] TflolE sfllg A}o]d\] , n.^ 
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JL #7j 7>7l^^ ^1°1>H ^ #?1 ^^E}o] 2flH A>olofl 7fl7fl^ ^SlM^ 

3 xw ^ 

<19> U^o} t£ cfs. o^nflofl 142^, # 7 ] ^^<?1 :£*||°HS ^ #7l ^Tj:^^ 

^°H1, #7} TflolH ^|o]Aif ^ #71 #71^ 4o)o| 7fl7fl^ ^Bfl # *1 

ci aw ^ ^Cf. 

<20> #71 Cfs 7l#^o| 31-^1- ^^S>7l ifl *H ^£ 7>7l ^ ^ # 

<21> i^o] <y oj^ofl ttfa^, #71 «V£*)1 #^21 ^^tij-^^ g <H3H ^^ifl^ 

tiV£^l 7m#ofl ZL^JI #71 aV£^l 7l^r#ofl Zfrzj- 4^ 7 fl£l ^£15} 

<y *n€^ ^ ^>m-^ TfloiH nm^r ^#^. #7i ^ = ^ni-^ 

#<H1 ZLelJl #71 TllolH sfl^S] #ofl ^H.e}o] ^ol^s. Rl ^1 ojE ^3fflolA-l 

#71 tiVS^ll 7l^S] ^#^1 #71^ ^#th=h #71 ^Zt^n 

^ #71 ^5flolAi-i-^- o^^O.^. M^}<^ #71 Sfl^il; A>ol^ ^ 

°<l^# #-f-*Rr 7>7l^^ ^« ^^W. #71 7>7l^^ ^^#^1 #71 
TllolH i-Sfl Ol 7^1- 51). Cf^ ^ 7}7l^^ ^EH ^O^* ^#^1}. . 

<22> cf-E- °<J=bH 4=^, #71 a_V£^l#^o| afl^^ #7l ^^ef-c] ^ 

°H# ^ #7l TflQlH ^iHlol^-i-i- ^^*f7l ^ofl, #71 ^H&K} Sfl^-i- ^ #7l 21 

<H£. ^W-^l Til Ol E Bfl^^. £i=. ^ ^-ofl ^3J)l0l ^ AlZl-7^1^ t$JQ 

3# ^ 3LW ^ ^4. #71 ^Z|^7lSVA #7l 7>7l ^ ^ #^»# SE^r 

#7l 7>7l^l ^-em ^nflo^-i- ^#S|~b cflt!: tH^^lt}. 
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<23> ^*$2\ a °<MN ^. 7 1 ^£^^1^ ^^^r #7l ^ 

^#*M ^ofl, -#7l $\*Lx%<& ^H^S. & # 7 ] 7]] C]H ^H^S.^ £ fe 
3] 3HS#6fl 3@j Al^^^ *§#*Hr D| ^ #71 Al 

Z^l^-Sr #7l 7.>7]^^ ^*Rr ^ tfl$ ^Sl^o-|4. 

<24> o^}. ig^cq ^*H1« H^M" #^ ^tg^ 7 ] S ^j-tq-. 

<25> £ 1 ^1 £ 6 ^ ^ -gAHofl ccf^- aV^^l ^^.j. ^*> 7 1 

<26> S. 1 "s #2:^^ , H <H 511 °1 <83(C) ^ ^€3 3. <3<3(D)-g- ^*fl 7l # 

(100)* ^fl^cf, # 7 1 a> £ ^ 7l*(100).#<*H 7flo]H ^ tIMh 7fl^§ 

*Hl5. ^^^cf. #7l TflolH -E-t-^S ^sl^S iLe-m, 

#7l 7flo)H #7l ^S^^^ ^ ^E^H^* q 

^A}7}0] <§A^ ^ Oltq. ^.7] ^ojH 7fl^§ -gsj^ Aj-sJ.^] tflSH A1Z| 

*l<?i^\ ^l^cfl ^e)^ ^*Rr wV^W. 

<27> #71 TIMS 7fl^§ ^^BT- ^ #7] 7fl o] E H^B^ SflE^^ #7l 4fl <^ 31 o] <^ 

"3(C) ^ ^(D) vflofl ^ = sl-<y 3flHd(115)# ^ ^ufo) ^olE 

5fl€(ll5')* #71 £]i=£}-°] 3fl^(ii5)-i-^ 4^ ^v^i^. 3^ 

£]JEie}-<y(i05) ^ 3 = eKl 7fl^^(110)# 1^2, #7l tIMe ^€(115')^ *H1 
3. TlMH ^(105') §J TllolH 7fl^Bi-(110 , )-i: Xf-^tf. #7l $U=ate] ^ 

(115)1" ^ #71 TflolS ^BKllS 1 )* ol^oj n}^£l#^ A>-g-*M #71 «KE*ll 7^ 
(100) ^floll Ir^-i- ol^-s.^- ^SJH n- ^2] 7l^£ 4i_£i/ =efl<y ^(120)-!-^- ^ 
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£2 1- ^ o]z]]o] cg^(C)^ ^ = 5^oj 3fl^l( H5)l-^ ^sjsL <^(D) 

^ TflolH 3fl€(115' ^tt te^ll ^<a^"(130)-i- 

^<3^(130)£] *§s§#°\] ^*\}°}*\ ^^^^-(125)^ t§Aj ^^o] ^ 7 >€ ^ # 

7l AlZ|^^]nV (12 5)^ Cf^- A1Z]- A] EM Hi ^. ^ Od| ^- O.^ 

-£3-1: , £2 2] ^^^(130)^- o]«o v ^^-S <^1^ ^ 

(ETCH-BACK)Al^lcf. ^ = 5^1 3^(115)1-^ ^1: fl^e^l isfl °H (I30a)lr* 

^SW4. -S^H, 7llo|B. 3fl€(115')^ ^t: TlHH iSfl o]^( 130b )-&^ ^ 

^-71 ^ = Bfo] ^5flolA^(i30a)l-4 Aj- 7 | 7^1 olH i^ol^(i30b)^ ^<y?}: ^ 
(Ll)^: ^ v £^ ^^4. ^"71 Tfloje ^3fl o]A-]( 130b) #(Ll)^r ^ (DH 

*) B^l ^(TRANSISTORS ^ %MH1 7H*V4. 

A oM ^^L5|o] ^3)lolAi(i30a)#3f #7] TflojE ^H^(130b)-I-|; 3fe ^S.*fl 

^^^H Aj-7l 5. ^^(D)l- O]^^ 7)1 ^lolA^(130b)-i- 

^ ^-71 ^3)1 °H Alz]-^^nV(125)^- Ol-g-^c^ N+ <>1 ^og^^ AV 7 1 

5. ^(D)^ Aj- 7 i a> £ ^i 7l ^-ofl N+ ^ 135) #7] N+ ^ 

^(135)-^ ^71 711 o]h 4€(115')l-sl ofl*l ^(EDGE REGION)*^ N- ^ 

^^(120)1-21- LDDCLIGHTLY DOPED DRAIN) f2f #7l N+ ^ ^(135) 

A J-7l ^^slS ^(DHl ^1 ^71 ££Jll7liH f ^7Hth^-. 
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#7l ^H*l ^^^"(130)4 oJ.-g.el ^3flol^ Aiz^-^ *1bK125H 
#7l ^H^l Aiz^-x^l^-(i25)* tf) ^1 (BUFFER) «H #7l ^*\} 0 }*\ ^^^"(130) 

E4t ^S^, ^ = ^<y (130a) 1:4 ?1HH ^1°H (130b)-& * ^ 

<£JE*11 ^ #ofl #^r^^^(140)^- # 7 1 ^^-^^^-(140) 

#7l #^^^-(140) #°fl i£efl^liB( 145)1- £i*H i£^* ^1*1^4. 
#7l iJL^^r #7l i| °]z])o) ^(CHl sl^ i £ ^|xlA B sflH(i48)^: ^ 

#7l l£e^]^B 2])i£(i48)£- ^^e}«y 2fl€(115)# a>°H1 ;*H 
-£ *>>41- ^ ^ *tcf . je*V, # 7 1 ££eflxliB sfl^(i48)#^: #7l 11^2] 
2}°] (MIS-ALIGN)* Jl^^H #7l ^ = b}o] 3fl^(ii5)§ A >olo) ^(W2)^ £2.51^- # 
7l ^^^(MO) #<H1 ^-(Wl)A^. *SWth #7l HDP #2)-^, 

USG ^\ BPSG ^ ^ PSG ^ ^1 ^l^^^c}. 

#7l ^ ^^^nV (138 ) ^ ^Jllol^ ^^^nV( 12 5)^- °l 

-§-£)*l SHr4. 

E5f tis}^ , £ 4 2].i£efl^li ^€(148) ^ #7l iSefl^^e sfl^(i 48 ) 
# 5fe SS5fl^l>iH(145)# <>l-§-^ #71 #^^^-(140)* ^^Cf. #7l I£5fl 
*1^B 2flH(148)^ cfl-g-^ #71 #^^^-(140)4 ^JEL£}-9j sfl^(115)-i- a> 

ol^l ^*Hfr *\°]5L 7f7l^l €-^*(150)* ^111, # 

71 *}7l^*i -^*(150) i4l ofl ^ #71 f-7>^<a^-(140)s)- #71 ^JE.a)-ol ^3JflolAl(i30a) 
#ol ^Ti^H tiVsLsfl 7l^-(100)ol 
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#7l *>7l3«i €-^#(150)^ #7l ^H^l-o] Jfl€(115)#* °}$.*ftA\ 45. «aefoi 
(SELF ALIGN) ^#^4. # 7 1 *>7l33 €-^*(150)^ #7l #^9} ^ 

(115)1- A>ol^ ^c^ofl tg^^ agj-g.^ o}-g-5H #7l S}^ ^*»«- #ofl fla] 

*}JL #71 #^M^°K140)^ ^^^l^(i3 8 )^- ^-f.*}^ #-SjL 3E. 

f-W. #7l ^^e^-o] ^Bi(ii5)#-fr 7>S*1=^- o}-^, #71 #^- ^^1-^1 

^(W3)^ #71 ^ 3)^(W4)Jitf H4. 

^-SlM-, ^S^S. <8^(D)£: £ 4 <*IH IJEell^liK 145)5. #7] f^Hi<3 

nV( 140 )ol ^^5)^1 &JL ZLCflS *£*}$X^ . °l3. ^l«fl>H , ^3}i£. <3^(D)«*IM # 

7] TflojE ^ol^(130b)#Sl ^ £ 3 21- ^SWI ^1^4. #71 7>7l^l ^ 
(150)* ^#tb M #71 #?i^«aq-(140) #^ #71 551^1^(145)^ *fl7^at|-. 

31^0*1, #7l 7>7l^l S^^(150)* tiVE^ 71^ ^^#6J) ^ ^1 

(T)^ 7>7l^gl ^^^-(155)* *§#th=K #71 7>7l^^ ^^^-(155)^- #7l #?>^^^ 
(140)^1 tfl*H Cfs ^ Aj^-g- Z>i=-i}. #71 7>7l ^ 1 ^<£^(155)£r #3^ J£tt 

#71 7>7l^^ €-S]*(150) *§#*H iMM*l Alzl-7^m-(125) StT ^ #Zl"7l 

^1^-(138)<>1 <>l-g-€ ^-f^l, ^z^*]^ #zj-6j| cfltV dl^T-l (DAMAGE) # 

^^^(BUFFERJolcf. olnflofl, #71 ^o]A| #zM*l^(125)£r #7l f^g^ 
(140)4 #7l isfl 130a )# ^SHf ^<?H al£^l 71^(100)^1 #^ c-fl 

n l*l* #°l7l ^ °fl^Hl tfl^ #7l Hi 3*1 ^°1 4. St!", #71 ^ #21-7-1x1 ^-(138)^ 
#7l #7V^^°V(140)# *ll7l3rRf ^ <H1%H1 tfltV #7l tfl 3] O.S. 3f-4-o\] s£ 7 ] 
5^ i^olA-l(130a)l- #^1-71 ^ o^l-if- ^ Zj-^Al^ ^Cf. 
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(150) ^>7l^l ^3flol>H(155a)l- ^^*Vcf. ^>7l 7}7l^H isflaH 

(155a) si ^(L2)^ ifl <H3M <3<*(CH ^7} £) = &KI (i 30a )!-3 # 

(Ll)^ ^Ht-^t}. ^-7] 7>>7l^^ ^3)1 o]x\( 155a) ^( L2 )^ 

^#5)3. «3^(DW ^-71 711 o]e i2flol^(i30b)l:^ ^(Ll)4 371S- 

t-^i}. ^"71 7>>7l^^ ^2ll°H(155a)Sl #(L2)^r ^71 ^l£Le}-^ ii|lolA-l(i30a) 

§^1 #(L1) IE^r #7l TlHH ^lolA-l(i30b)#^ ^-(Ll)iiq- ^1-711^ w>^^ 

ril-eH, ^-^^1 «V£^1 ^>7l 7.>7l^^ ^ ^3ll°H(155a)-I- °l-g- 

*H ^"71 71-71 ^1 ^1«^(150) iflofl>*l tiV£^l 7l^r(100)ol £#£|£t 3.711- 7>^-S.ol 
S^W. ^, ^7l *M ^ ^ -Sb« isflolA-l(i55a)l- 5Hr ^71 aVS^l ^lxr 
^7>o] #(DESIGN RULEHlSL # 7 1 7>7l^l ^1-(150)^H £#3^ # 

7l aVS^fl 7l#(100)Sl ^^-1: *Mf5°l ^Tfl Sfl^V^, ^"71 7>7l^^ 

^.bh ^lolA-l(i55a)ol ^(L2)^r ^7] $\EL^°± ^sfl o] *\ (I30 a )£l ^-(Ll) TlMB 
^} °H( 130b) 31 ^(Ll)^ 4^ H71S. ^ SI71 tifl^-olcf . ^"71 a>£^l 

^Itt ^"71 7l-7l^^ ^-l«^(150)ol ^7l^^] ^#^1-711 ?iH**H 

it <H3H ^^(0.2.5. ^ JE^r ^-71 H <HelH ^^(c)-os^-el #^sl^ tiHEl- 
(DATA)*31 #<y ^ 

A oM 7>7l^^ ^ all ol 1553 )^ ^5)1^1^ ^1^71^1^(125) ^ ^1^7-1 

^1^(138)* ^>1-S-^ ^Cf. °H<>fi, ^.7] ^sflolA-1 Alzl-7l^nl-(125)^r # 

71 H o]z])o] cg^ (c)vfl oil^ ^ = 5f|€(115)#4 Aj. 7 l ^c^o] i^olA-1(130a)l- 
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*H, #71 $| = eJ-°] n €(115)1-2]- #^-^°l^(140) *H, £ -S-71 flS.3f«l ^(115) 
1-31)- ^71^^ #3) isfl oH (155a) *>°H 7fl7fl^cf. SEth <#7) <<\2$z\ 

*Wl25)£r ^"71 ^^2]^. <^(D)^4HH 711 o]E ^€(115' )4 71MB ^1°H 

(130b)« *H, ^7l XMh 5^(115' )4 ^-71 #*H3<£^(140) a>°H 7fl7fl^cf. zLel 

-2, ^"71 iSJM^ AlZ]-^^^(125)^r *}7] 3 1 *| ( 155a)» ^*Hr 

^oVol] cfltV i*| 3] (BUFFER) ^iLJL °l-§-€ 4, $14. o]« #31^, # 7 1 ^£^1 7] 

#(100 HI *?zH 3R> 3H*1 (DAMAGE) # #9ji=K ^7] 7>7l^H ^ isll°H (I55a)# 
^1, #7l 7>7l^l 3.^(150)^ ^1-71 ^i^xl ^-(125)* ^^r^A^. 

^^HH -SM oV£^l 71^(100)^- ^^^cf. 

<43> Aj- 7l ^Z]-7^1^-(138)^ ^>7l >i ^(OMHH ^71 #IL^<& ^}°} 

^(1303)1-31-^-71 ^^-^^nV( 140 ) A}o ) > ^J=B}-°} 5fl E} ( 115)1: ^ ^7] 

^-(140) Aj-olofl 7fl*fl=ln}.. ZLZlJL, <#7] *l*q-(138)£: #7l ^2]^ ^ ^ (D) 

iflojH A o > 7 ] ^ojE i3fl°H(130b)S]- ^71 ##^^(140) A>ol ; Aj- 7 ] ^ o] E Sfl ^ 
(115' S&7] #^«^^-(140) A>ol^] 7fl^^Cf. 

<44> ^AHHl ttj-g. tiV^^l £6f ^^^>7lS ?Vcf. 

<45> £ 6 o. r^-A] ^-S^, #7l a_V£^l #*l^r -S ^eflc»l ^ ^ (C) ^ <3 

(D)* ^ ti>£^l 7):&-g- if-*bc}. #7l ^ o^M cg^( C )ifl2l a_V£^l 71 # (100) ^> 
ofl 4H=7flS] ^-E.£}<y ^^(ll5)l-ol tifl^slJi, Aj-71 oj^ (D)tfl o| ^-7] 

71^(100) >M ^<^£ TflolH 3flfKll5')ol afl^l^cl-. # 
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7) ^JELEj-ol 2fl€(115)# 31 ^7] 7fl°lH 3fl€(115')^- «>S^ 

££*Kl40)°.3. S^^lcf. ^-71 ^J^e^-oi 2]]ii(ii5)-i- a}o)o] ^- 7 ] 7l^r(100)^l 

4^^^ #7] ^^^(MO)^ ^V}^ 7>7]^1 ^^^(150)ofl ^#5}^. #7] 

7\7]7&% ^£(150)3 ^£ 7>7l^§l ^oH(155a)S S^^^f. 5E*h 
sfl^(155')^ TflojH i5flol^(i30b)-i-S. #7l 7>7l^l 

^H*H 155a) ^7} 7l]olH ^H*U 130b) #4 cfs. ^ ^c}. B>^a|*Mlfe f A e> 
7] A7]^ ^} o)*) (155a) ^-71 TflojH ^^olA-1(i30b)l-^ ^j±tf 

<46> ojofl C^H, #7] X}7)^^ ^Efl^dsQ)^ aVcfl^ofl ^^1^ ^7} ^JE-B^l 

^(130a)#^r ^"71 TllolH ^5HolA-K 130 b)l-^ ^-<H*V ?Hrtl. u) 4^7H, #7} 

^31 130a, 155a) ^ #7l ^ = 5|o] 3fl^(115)-i-^ ^}°H1 isH°l^ 

7^]BT-( 12 5)ol 7 fl7M *r 5^. #7] ^ 125)^r #7l >fl °) H 

3fl^(115')^ #Jf^# ^ ^N3M- ^^4. 5tK ^-7] i2HolA^(i30 a> 130b) 3l # 
7} ^^uV(UO) *}°)°\}±r ^ Al^xl^.(138)ol 7 fl^M <r 9X^. 
<47> tb^, ^71 X>7l^^ SEfl^( 15 o)*- ^7} 2fl ^1(115)1- A>oloj <^ CM .g. 

**}^r ^ % ^7) is}* ^EJj^. AVcHl SWVZL ^-71 ^^^(UO)^ 

^ ^ ^^*-ir S^W. ^-71 ^JELe^l sim(115)l- 7}S.t]^ wj-^ , 

7l ^ a o V 7] ^l^Jicf # ^7} SZcf. 

<48> U|-C4 ^-o], ^. Mj-t^o} 71-71^1 ^fe ZL ^l^^^^r 
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1] 

#71 >g ^eflo] o§<*jvflol tiJr5L ^ 7l##ofl *g#£ ^K^flsl SJiELEK] 

^-71 #7] tO-JE^l 7l^Hl §Vu|-a) TiMH sfl^i; 

#71 ^JELCKl ^^1- * #71 TflolH 2fl€# ^ #51*11 71^ ^^Ml 

#7i 7>7i^^ ^#2} «§^-g- ii^ 7>7i^^ ^sil°H ; ^ 

#7l 711 3(1^21 ^ ^ ^71 ^Zt*i<£^ A}°H1 7 fl 7 fl^ ^1 olH ^l.ol^#^- 

^ ^-^^s. *m te^l #*i. 
[3^18- 2] 

^1 l 9X°]*}, 

#71 7>7l^^ ti>^^^l 3l*l*Rr #71 = 311^1:21 ^ ^ ^-71 

#71 TflolS ^Ha-IS}- ^-^*V #^n|o_^ ^#£1^1, #71 ^5)1 ^ ^ 

#71 Tflol^ ^uflolA-]!-^ ^ S-^O.jg. *Hr #5L^1#^1. 
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3] 

*D 2 %H1 5U«H-H. 

^ ^71 TllolH Sfl^l oil, HBlJi ^-71 7>7l^t ^ ^ ^7) °=] =5}-<y 3fl 

4] 

^ 2 * 0 H1 

^71 #7_V^^nV AHofl 7 fl 7 fl<g SEP ^ ^ ^ ^ i^Rr *Rr # 

5] 

1 %H1 ^^H, 

^■71 f^^^S- HDP tt^, USG ^, BPSG ^, ^ PSG ^ ^*\] *}^S. 

[^^J- 6] 

^ 1 *cN SZ^i, 
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[$^* 7] 

*fl 6 * 0 H1 &<H*1 ( 

*ll i $Z°H, 

#?1 ^7l^t ^Uj iSfloHi- ^7} 7]) o]B ^^olA^iLcf ^ ^ ^O. 

9] 

€ ^eflol eg erf ^^-g- a>£^ 7l^ ^Hj^JL, 

-8-71 W>£xfl 7l^b #ofl 4^7])^ = ^ ^<>|£ 711 °1B n^Sr 

<#7] $\EL5}o} $\^%2] ^-ofl Zie]jl 4>7l tJMB #<Hl 

^^^°J ^1°H# ^ Tfl °1H :£*I|<>HM- ^Hl ^*>J1, 

*1 JZflEi-i. A>ol^ ^cgcrf^ 7>7l^§l ^*>JL, 
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W ^>7)^1 ^^1-^1 #^M1 ^- 7 ] TflolB >131H^»4 =H& ^>7l 

[^t 1 * 10] 

A oM £)J=H}-°1 3fl^# g ^71 ^ojt^ ^q-o^ TflojE £fe *H*D 71^ 

^ ^"71 7>7l^^ ^^1- S^r ^71 7]-7l ^ ^*Hr ^^T 

11] 

XI 9 *<H1 fl^W, 

^71 #?> ^^-fr <§>8*>7l ^H, 

[3^* 12] 

XI 9 sa°H. 
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[^t 1 * 13] 

*n io sa*H>H, 

ofl tfl^H ^^^h1# ^^jis *8-S*Rr 3# ^ *>fe avs^l 

[*c^% v 14] 

*1] 11 %H1 SiH^, 

[^D" 15] 

9 %H1 91°]*], 
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[5. 1] 
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